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Background: Diet, a modifiable risk factor for breast cancer is estimated approximately
one-third of cases could be prevented by dietary modification. Objectives: To identify
possible dietary risk factors of breast cancer among newly diagnosed cases of breast
cancer and to determine the strength of association of the risk factors and cancer of breast.
Methods: A hospital based case- control study was conducted in Satara district, India during
year 2009 to 2011 among newly diagnosed cases of breast cancer and matched controls.
The total number of 217 breast cancer cases and equal number of controls age, religion and
residence matched were enrolled by purposive sampling technique from selected hospitals
of the study area. The data was collected individually by employing pre-tested questionnaire
utilizing interview method. Descriptive statistics, Odd’s ratio and chi-square test was used to
find out the strength of association and statistically significant differences. Results: Maximum,
31.80% breast cancer cases were in age group 40-49 yrs with lowest age at diagnosis
of disease was 25 years. Max, 63.59%, 71.42% and 56.68% breast cancer cases were
housewives, literate and from upper economic class respectively. The risk of developing breast
cancer as indicated by odd’s ratio was 2.38 times higher in overweight women, 2.1 times
in women consuming non-vegetarian diet, 3.9 times with women consuming extra fat in
diet and 13.5 times in women with having excess salt in their diet. Conclusion: The dietary
risk factors such as non-vegetarian diet, excess fat and salt in diet and overweight was
strongly associated with breast cancer.
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in burden of breast cancer could be due differences in life
style related which include diet, addictions, availability of

INTRODUCTION

The current scenario shows that, breast cancer is the
most common type of cancer in women worldwide
and it has become a major public health problem under
non-communicable diseases in economically developing
countries.! Itis estimated that by 2030, the global incidence
of breast cancer will be increases to more than 2 million
new cases per year however, in India it will reach up to 2 lacs
per year.” The most recent data available from the National
Cancer Registry Programme shows a wide variation
in incidence rates observed between rural and urban
populations in India ranging from 36.1 in Bangalore to 7.2
in Sikkim state.’ The factors that contribute to the variation

early detection and treatment services etc.
y

Epidemiological studies have shown that the incidence of
breast cancer has increased in the developing countries;
however there is limited data about the role of dietary
factors and onset of breast cancer in these countries.
The role of specific dietary factors in breast cancer causation
is not completely known and some remain controversial.
A substantial amount of research® has explored the
influence of diet, a modifiable risk factor on breast cancer
risk, and it is estimated that approximately one-third of
cases could be prevented by dietary modification.
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Satara, a sugar bowl district of Maharashtra state, India
where 68% population resides in rural areas (census 2011)
and majority of people are mainly engaged in modern
agriculture and related activities for their economic
development. Over the period of last two to three
decades, there is socio-demographic, economic, cultural
transformation among women residing in Satara district
due to increase in educational level of women. This
transformation has also brought about many lifestyle
changes, such as an increase in the habit of smoking, use
of fried, salty, spicy foods and junk foods, consumption
of alcohol, obesity and some other factors which might
be directly or indirectly playing important role in onset
of breast cancer. Even though, the western region of
Maharashtra has modern medical services, no study has
study has been reported so far identify the role of dietary
factors in incidence of breast cancer among the women.

The present study aimed at the estimation of the risk of
developing breast cancer as a result of exposure to certain
dietary factors among women residing in rural area of
western Maharashtra, India. The results of this study can
contribute to a better understanding of specific risk factors
for breast cancer and to formulate a public health policy
to increase the awareness among women and behavioral
modification about the breast cancer and the related to risk
factors which could be reflected in reducing the burden
of the disease.

MATERIAL AND METHODS

Study area

The present study was conducted in the Satara district
of the state Maharashtra, India which is spread across
10,484 Km?® with a total population of 30.03 lacs. The
literacy rate of the district is 84.20% of which female
literacy is 76.29% (census 2011).

Study design

A case-control study was carried out among newly
diagnosed cases of breast cancer and age, religion and
residence matched controls from selected hospitals in the
study area.

Study setting

The selected public and private hospitals of Satara district
providing the diagnostic as well as the therapeutic cancer
services were included in study to indentify and enroll the
breast cancer cases.

Study time
The study was conducted over the period of thirty six months
(Jan 2009 - Dec 2011).
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Study subjects

All newly diagnosed cases of breast cancer i.e. within
period of one year of diagnosis, irrespective of age and
stage of breast cancer were eligible to be included as cases
in the study.

Matching

The cases were matched with respect to number, age,
religion and residence to avoid possible bias and 1:1 ratio
was followed in the study.

Sample size

By purposive sampling technique, all eligible women were
totaled, 434 (217 cases and 217 controls) according to
inclusion and exclusion criteria of the study:

Inclusion criterian

All newly diagnosed cases of cancer breast within a period
of one year of diagnosis, irrespective of stage of diagnosis
of cancer breast, those with willingness to participate in
study and residents of Satara district.

Exclusion criteria

Old cases of cancer breast i.e. diagnosed more than one
year. Not willing to participate and not permanent residents
of Satara district. Thus as per inclusion and exclusion
criteria, breast cancer cases which were diagnosed in year
the 2009 and 2010 totaled were 217. The same number of
hospital controls were also used for the present study, thus
a total of 434 women were studied.

Study tools

The data was collected by employing pre-tested questionnaire
which included the information about Socio-demographic-
economic characteristics of the women and the dietary risk
factors. The validity and reliability of the study tool was
tested by conducting a pilot study.

Ethical consideration

Institutional ethics committee clearance, permissions from
enrolled public and private hospitals and an informed
consent was obtained from each study subjects before
data collection.

Data collection

An individual personal interview was conducted for each
study subject on scheduled time. Before the interview was
started, aim of study was explained. The information was
collected in vernacular language for ease of understanding
and positive response from the cases and controls. The newly
diagnosed cases of breast cancer and hospital based controls
were interviewed at respective hospitals after discussions
with the treating surgeons. The average time required to
complete the questionnaire was 30 minutes. The Patient’s
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comfort was maintained during the interview. Checklist was
used to avoid duplication of questions and study subjects.

Data analysis

The descriptive statistics i.e. mean, standard deviation,
frequency and percentages were calculated. Exposure
rate of dietary risk factors and the strength of association
between risk factor and disease was found out by Odd’s
ratio. The association between the risk factor and the breast
cancer was analyzed by using chi-square test and statistical
significance was considered when p value was less than 0.05
at 95% confidence interval.

RESULTS

A total of, 434 study subjects were interviewed in the
present study which included 217 women with breast
cancer and equal number of controls.

The age group ranged from minimum 25 years to maximum
70 years with the mean age of 48.6 and 48.4 yrs for the
cases and the controls respectively with maximum 31.80%
cases in age group 40-49 yrs. The proportions of the cases
and the controls with respect to occupation shows that
maximum subjects were housewives, 63.59% & 61.75%
with apparent differences in occupational groups. Both
cases, 71.42% and controls, 69.58% had similar rate of
literacy but showed statistically significant difference with
respect to educational level (p< 0.05). The proportion of
cases had been higher in the Upper socio- economic class
(56.68%) as compared to the controls (49.30%) (Table 1).

There were 46 women classified as overweight among
cases as compared to 22 women among controls yielding
an odd’s ratio of 2.4(CI of 1.3-4.5) indicating overweight
to be a risk factor for cancer breast. The proportion of
women taking mixed diet (Veg + Non Veg) was higher in
both cases (90.32%) and the controls (81.56%), however
the proportion of Pure Veg diet was more in the controls
(18.43%) as compared to the cases (9.68) with an odd’s
ratio of 2.1 (CI of 1.4 to 3.7) indicating non-veg (mixed
diet) to be a risk factor for breast cancer.

The exposure rate of consumption of additional visible
fat (ghee, oil, animal fat, fried food etc) in the diet was
significantly higher (68.66%) in cases as compared to the
controls (35.94 %) (p<0.05) and strength of association
between visible fat in the diet and breast cancer as indicated
by odd’s ratio of 3.9 (CI of 2.6 to 5.8) indicating dietary
fat to be a risk factor for cancer breast.

The proportion of women with consumption of additional
salt in the diet (in the form of extra salt or salted food
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items) was significantly higher (41.93 %) in cases as
compare to the controls (5.06%) (p<0.05) indicating that
a diet containing excess of salt to be a risk factor for breast
cancer. The strength of association between excess salt in
the diet and breast cancer was significant as indicated by
odd’s ratio of 13.5 (CI of 6.9 to 26.2).

None of the women in both cases and control groups
had a history of daily consumption of fruits in diet.
However proportion of women consuming fruits at least
once in week was higher in cases (43.31%) as compared
to the controls (39.63%). The proportion of women
drinking of Tea/Coffee was almost similar in both
cases (98.15%) and the controls (96.77%). An apparent
difference was seen in proportions of women exposed
to alcohol among cases and the controls. Consumption
of fruits, drinking of tea/coffee and exposute to alcohol
did not show the strength of association as indicated by
odd’s ratio (Table 2).

After multivariate logistic regression analysis, it was
observed that nutritional factors such as an excess
consumption of fat, excess salt in diet, non-veg(mixed) diet
and overweight were strongly associated with occurrence

of breast cancer (p <0.05)(Table 3).

DISCUSSION

The present study from a rural area of Western Maharashtra
has revealed, lowest age at incidence of breast cancer to
be 25 years, with maximum (74.19%) cases in the age
group 30-60 years. Similar findings also have been noted by
Pakseresht S et al from Delhi® and Kamat R from Udapi,
Karnataka’as higher number of breast cancer cases in age
group of 30-60 yrs with lowest age at incidence of breast
cancer to be less than 30 years.

The study shows, majority of breast cancer cases (63.89%0)
are housewives and literate (71.43%). A similar finding is
also observed by Pakseresht S et al from Delhi,® however,
Parameshwari P* from South Kerala have shown that higher
proportion (60%) of cases to be illiterate and housewives.
Even though in Kerala women have high literacy rate
ie. > 90%, majority of breast cancer cases have been
illiterate and difference in study results could be due to
behaviour of majority of literate women from Kerala
preferring residence abroad or in metros and illiterate ones
reside in local area.

In the present study, the rate of occurrence of breast cancer
cases is higher among women from upper economic class.
A study is conducted in rural area but modern agriculture,
cash crop of sugar cane associated with higher economic
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Variables Group Total no (%) Test of significance P value
Case no (%) Control no (%)
Age (yrs)
<30 7 (3.23) 7 (3.23) 14 (3.22) 0.14 0.88
30-39 40 (18.43) 40 (18.43) 80 (18.43)
40 - 49 69 (31.80) 69 (31.80) 138 (31.79)
50 — 59 52 (23.96) 53 (24.42) 105 (24.19)
260 49 (22.58) 48 (22.12) 97 (22.35)
Occupation
House wife 138 (63.59) 134 (61.75) 272 (62.67) 7.75 0.100
Daily wages 36 (16.59) 48 (22.12) 84 (19.35)
Self employed 35(16.13) 23 (10.60) 58 (13.36)
Civil servant 5(2.30) 3(1.38) 8(1.84)
Private sector 3(1.38) 9 (4.15) 12 (2.76)
Education
llliterate 62 (28.57) 66 (30.41) 128 (29.49) 16.33 0.002*
Primary 68 (31.34) 39 (17.97) 107 (24.65)
Secondary 73 (33.64) 95 (43.78) 168 (38.70)
Higher secondary 6 (2.76) 14 (6.45) 20 (4.60)
Degree/deploma 8 (3.69) 3(1.38) 11 (2.53)
Income
Lowe class 94 (43.32) 110 (50.69) 218 (50.23) 23 0.12
Upper class 123 (56.68) 107 (49.31) 216 (49.76)
Dietary status Group Total no (%) Odd’s Cl x2 P value
Case no (%) Control no (%) Statistic
BMI
<185 25 (11.52) 45 (20.74) 70 (16.12) 2.38 1.3-45 14.23 0.008*
18.5t0 24.9 146 (67.28) 150 (69.12) 296 (68.20)
>25 46 (21.20) 22 (10.14) 68 (15.66)
Diet
Pure veg 21 (9.68) 40 (18.43) 61 (14.05) 2.1 1.4-3.7 20.05 0.001*
Mixed diet 196 (90.32) 177 (81.56) 373 (85.94)
Fat in diet
Additional fat in diet 149 (68.66) 78 (35.94) 227 (52.30) 3.9 2.6-5.8 70.06 0.001*
Regular fat in diet 68 (31.34) 139 (64.06) 207 (47.69)
Salt in diet
Diet with regular salt 126 (58.0) 206 (94.93) 332 (76.49) 13.5 6.9-26.2 79.9 0.001*
Diet with extra salt 91 (41.93) 11 (5.06) 102 (23.50)
Fruits in diet
Yes 94 (43.31) 86 (39.63) 180 (41.47) 1.1 0.7-1.7 0.60 0.436
No 123 (56.68) 131 (30.18) 254 (58.52)
Tealcoffee drinking
Yes 213 (98.15) 210 (96.77) 423 (97.46) 1.7 0.5-6.1 0.373 0.541
No 4(1.84) 7(3.22) 11 (2.53)
Alcohol
Yes 6 (2.76) 9 (4.14) 15 (3.45) 0.65 0.2-1.8 0.27 0.59
No 201 (97.24) 197 (95.86) 398 (96.55)
Study variables B S.E. Wald Df Sig. Exp (B)
Overweight —2.835 0.649 23.017 1 0.000 0.072
Use of animal fat -2.135 0.680 9.872 1 0.002 0.118
Extra salt -2.714 0.438 38.353 1 0.000 0.066
Non-veg (mixed diet) -2.619 0.639 21.63 1 0.000 0.061

status, increased literacy, sound economic status could be  have been observed by Kelsey JI? from developed countries
responsible for high incidence of breast cancer among  indicating the transition of disease from developed to
upper economic class rural population. Similar findings  developing country.
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In the present study, risk of developing breast cancer in
overweight women is 2.5 times higher than normal weight
women with significant statistical association (p < 0.05).
The study conducted by Pakseresht S et al from Delhi,®
Rama Lodha from Bhopal'’ and by Vahit Ozmen from
Turki' have reported 1.06, 2.27 and 2.10 times the risk
of developing breast cancer in overweight women as
compared to normal weight women. It is estimated that
women with a BMI of 225 have a 58% increased risk
of developing breast cancer."”” The overweight women
have reduced progesterone levels because obesity may cause
anovulation and a decreased production of progesterone
in the luteal phase. Obesity also increases levels of
endogenous estrogen and decreases sex hormone binding
globulin which increases levels of free estradiol.'!*

The risk of development of breast cancer is 4 times higher
in women consuming excess of visible fat (ghee, oil, animal
fat etc) in the diet as compared to the controls. Similar
observations have also been made by Spiegleman CE,"
Kamarudin R et al,'* Han DF et al'” and Aida Adil Abdul
from Bahrain."® European Prospective Investigation into
Nutrition and Cancer (EPIC) Study has reported that eating
a high fat diet significantly increases the risk of breast cancer;
women who have had a 35% and 39% fat content in the
diet are at a greater risk." It is also observed that the dietary
fat may increase breast cancer by inducing endogenous
estrogen levels.”’ The proportion of women taking mixed
dieti.e. vegetarian as well as non- vegetarian shown a higher
risk of developing breast cancer as compared to women
taking pure vegetarian diet with an odd’s ratio of 2.1 (CI of
1.4 to 3.7). It is very rare in Indian culture that any human
either a man or a woman consuming a non-vegetatian diet
on daily basis, so considering this, mixed diet is considered as
non-vegetarian in present study. In a cohort study conducted
by Taylor EF etal on over 35,000 women from UK observed
have that, meat consumption to be significantly increasing
the risk of breast cancer.” Similatly, a study in Kerala of
264 women with breast cancer has shown an increased
risk of breast cancer associated with a non-vegetarian diet
(OR 1.82 (95% CI 1.11-2.98)).*

It is observed that consumption of fruits gives protective
effect against breast cancer due to their antioxidant and
fiber contents. Our study depicts that there is no role of
development of breast cancer and consumption of fruits.
Similar observations have also been made by Van Gils et al
from Netherlands,?® Aida Adil Abdul from Bahrain'® and
Han DF from China."” The failure to show a significant
difference could be due to low exposure to fruits in study
groups. The present study depicts the risk of developing
breast cancer is 13.5 times higher among the women
who consume extra salt in their diet with a significant
statistical difference (p<0.05). This is been reported for
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the first time and such findings till date has not been
observed by anybody from anywhere. Salt consumption
is also suspected to contribute to insulin resistance and
metabolic syndrome, which themselves may be associated
with increased risk of breast cancer.

The worldwide data have shown that the relative risk of
breast cancer is increased [OR of 1.32 (95% CI 1.19-1.45)]
in women who have reported drinking alcohol compared
to women who have reported no alcohol intake.** > %
However, present study could not show any significant
relationship between alcohol and breast cancer as women
rarely resort to consumption of alcohol due to Indian
culture, social stigma and family and community influences.

CONCLUSION

The dietary risk factors such as excess consumption
of visible fat, extra salt in diet, non-vegetarian diet and
overweight are significantly associated with occurrence of
breast cancer among Indian women. However, worldwide
alcohol is a known risk factor of breast cancer but study
could not reveal any risk associated with it.
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